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[57] 



ABSTRACT 



The present invention relates to a one-component system 
based on coreactive latexes which is able to lead to coatings 
which are crosshnkable at room temperature and post- 
crosslinkable by heat treatment, the said system consisting 
of a mixture of two particle dispersions, (A) and (B), each 
obtained by aqueous emulsion polymerization of a monomer 
composition A and B, respectively, (a) at least one free- 
radically polymerizable ethylenically unsaturated monomer 
comprising a functional group 

_N_c_N„_ . 

• X 

where X represents O or S, which enters into the monomer 
composition A; and (b) at least one free-radically polymer- 
izable ethylenically unsaturated monomer comprising a 
masked aldehyde functional group selected from acetal, 
mercaplal, mercaptol, dioxolane and dithiolane, which 
enters into the monomer composition B. 

28 Claims, No Drawings 
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ONE-COMPONE>rr SYSTEM BASED ON 
COREACnVE LATEXES LEADING TO 
COATINGS WHICH ARE CROSSLINKABLE 

AT ROOM TEMPERATURE AND POST- 
CROSSLINKABLE BY HEAT TREATMENT, 
AND THEIR APPLICATION IN THE FIELD 
OF COATING 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application is related to a concurrently filed appli- 
cation entitled: "One-Component System Based on Coreac- 
tive Latexes Leading to Coatings which are Crosslinkable at 
Room Temperature and Post-Crosslinkable by Heat 
Treatment, and Their Application in the Field of Coatings", 
U.S. Sen No. 09/065,446, based on French Application No. 
97/05270, filed Apr. 29, 1997. 

FIELD OF THE INVENTION 

The present invention relates to a one-component system 
based on a mixture of coreactive latexes, which leads to 
coatings which are crosslinkable at room temperature and 
post-crosslinkable by heat treatment. 

BACKGROUND OF THE INVENTION 

The coatings industry (paints, adhesives, paper, leather 
and textile coatings) employs latexes as binders in film- 
forming formulations which in some cases require post- 
cross linking, this being intended to improve the properties 
of the coatings obtained, especially in terms of their solvent 
content and their mechanical properties, and to reduce the 
surface tack, thereby allowing a reduction in the soiling 
potential in the case of exterior paints. 

This step of post-crosslinking must be adapted to the area 
of application and to the operating conditions (in the field of 
paints no heat treatment of the coating can be envisaged, 
whereas the textile industry currently employs processes of 
thermal crosslinking at temperatures of the order of 160^* 

c). 

Irrespective of the intended application, the objective is to 
obtain a system which is as reactive as possible at the lowest 
possible temperature whilst being a one-component system; 
in other words, one which is ready to use and is stable on 
storage, these two requirements very often being contradic- 
tory. 

SUMMARY OF THE INVENTION 

The Applicant Company has now discovered latex mix- 
ture has now been discovered which is able to meet all of 
these objectives, since it is stable on storage and leads to 
films which are crosslinkable at room temperature. 

The two latexes which make up the mixture of the 
invention are function alized, one by a group of the ureido 
type and the other by an aldehyde or masked aldehyde 
group. Following their synthesis, these latexes can be mixed 
without reaction between their respective abovementioned 
functions during storage, and in the course of or following 
coalescence at room temperature they lead to a cross linked 
film having properties which are improved with respect to 
the base latexes, it being possible for the said crosslinking to 
be activated by a heat treatment. 

The discovery of this combination of latexes is all the less 
obvious since it is not enough that the abovementioned 
functions react with one another merely during or after 
coalescence; it is also necessary that the crosslinking Idnet- 
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ics do not disrupt the coalescence of the particles and hence 
the formation of the film — too great a rate of crosslinking 
could in fact hamper the formation of the film and render a 
system unusable. 

The American patent U.S. Pal. No. 5,468,800, the Inter- 
national Application WO 95/09896 and the German patent 
No. 4 439 457 describe the use of an ureido-functional 
monomer in the synthesis of latexes which lead to films 
which are crosslinked at room temperature by addition of a 
polyaldehyde or a polyacetal. Also referred to is the possi- 
bility of using copolymerizable aldehydes, such as (meth) 
acrolein, or masked aldehydes, such as diethoxypropyl acry- 
late or methacryloyIoxypropyl-l,3-dioxolanc or N-(l,l- 
dimethoxybut-4-yl)methacrylamide or 
acrylamidobutyraldchyde diethyl acetal, these monomers 
being combined with the urcido monomer in the course of 
the synthesis of the latex and not in the form of a mixture of 
the two latexes. 

The American patent U.S. Pat. No. 4,918,139 and the 
European patent 514 654 disclose the use of monomers 
bearing an alcohol function and an acetal function, of the 
type CH2=CH— CONH— CHOH— CH(0Me)2, respec- 
tively in acrylic copolymers and copolymers comprising 
ethylene, with a view to obtaining a latex which leads to 
films which are heat-crosslinkable without releasing 
formaldehyde, these monomers here replacing the mono- 
mers of the N-alkylol(meth)acryl amide type. 

In accordance with the present invention, the separate 
syntheses of the two functionalized latexes make it possible 
to preserve each of the functions optimally, the polymeriza- 
tion temperature generally being greater than room 
temperature, thereby permitting greater effectiveness in 
post-crosslinking during the coalescence of the film 
(interdiffusion of the chains, bringing about reaction 
between the functional groups): in effect, if the two fimc- 
tions are combined in the same latex, there would be 
precrossHnking, and hence little or no post-crosslinking and 
perhaps even coalescence problems. 

Another advantage lies in the fact that the absence of 
small reactive molecules capable of diffusing into the par- 
ticles ensures better stability on storage because, while in the 
latex state, the stabilizing system of the latex avoids particle 
contact and hence reaction between the two functions, 
ureido and aldehyde. 

The present invention therefore firstly provides a one- 
component system based on coreactive latexes which is able 
to lead to coatings which are crosslinkable at room tem- 
perature and post-crosslinkable by heat treatment, the said 
system consisting essentially of the mixture of two particle 
dispersions (A) and (B), each obtained by aqueous emulsion 
polymerization of a monomer composition A and B, 
respectively, 

(a) at least one free-radically polymerizable ethylenically 
unsaturated monomer comprising a functional group 



65 



where X represents 0 or S, which enters into the 
monomer composition A; and 
(b) at least one free-radically polymerizable ethylenically 
unsaturated monomer comprising an aldehyde or 
masked aldehyde functional group selected from acetal, 
mercaptal, mercaptoi, dioxolane and dithiolane, which 
enters into the monomer composition B. 
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The monomers (a) can be selected from those represented 
by the formulae (1) to (III) below: 



(0 



(11) 



(in) 



* A 

/ \ 



in which: 

X represents O or S; 

is a free-radically polymerizable ethylenicaily unsat- 
urated group; 

is a hydrogen atom or a Ci-Cq alkyi group; and 
A is an alkylene chain which has 2 or 3 carbon atoms and 
can be substituted by lower alkyl and/or hydroxyl 
and/or C^-C^ alkoxy, and/or which can be interrupted 
by carbonyl. 

The group above can be selected from the groups: 

•CH2=CH — CHa — 
CH3 

I 

.CH2=C CH2 

•CH2=CH C 



10 



N-vinyloxyethylethyleneurea, N-[p- 
(methacryloyloxyacetamido)ethyl]-N,N^'-ethyleneurea, 
N-[P-(acryloyloxy acetamido)ethyl]ethyleDeurea, 1 -[2-[[2- 
hydroxy-3-(2-propenyloxy)propyl]amino]ethyl]-2- 
imidazolidone, N-methacrylamidomethylurea, 
N-methacryloylurea, N-(3-[l,3-diazacyclohexan-2-one] 
propyl)methacrylamide, N-hydroxyethylethyleneurea, 
N-aminoethylethyleneurea, N-(3-aIlyloxy-2- 
hydroxypropyl)aminoethylethylcneurea, 
N-methacrylaminoethylethyleneurca, 
N-acrylaminoelhylethyleneurea, 
N-methacryloxyacetoxycthylcthyleneurea, 
N-methacryioxyacelaminoethylcthyleneurea and N-di(3- 
allyloxy-2-hydroxypropyl)aminocthylethyleneurca, N-(2- 
acryloyloxyethyl)cthy leneurea , 
N-mcthacrylamidomethylurea and the allylalkylethyl- 
cneureas. 

A particularly preferred monomer (a) is K-(2- 
methacryloyloxyelhyI)ethyleneurea (l-(2- 
methacryIoyloxyethyl)imidazolin-2-one). 

As regards the monomers (b), tlie^-caiibe selected from \ 
I aldehydes, such as ^crole l^ i ^hacr oleigj formylstyrenc. 



jcrotonaldehyde and the alHehydes 0 



CH3 

*CH2=C C- 



OH 

I 

•CH2=CH CH2— O CH2— CH CH2- 

•R^ A^-Alt- 



Eleformula: 



25 



(IVa) 



CH2=CR5— c- 



-G — CHO 



and the masked aldehydes of the formula: 



(rvb) 



CHf 



-E G CH 



35 
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in which formulae (IVa) and (IVb): 

represents a hydrogen atom or a methyl radical; 
R^ and R^ are identical and each represent a C^-Cg-alkyl 
group or else together form a group — CHj — CR^R^ — 
(CHa)^— where o-O or 1 and R* and R^, which are 
identical or different, each represent a hydrogen atom 
or a methyl group; 
E represents O, NH or ISTR' (R ' =0^ -Chalky 1); 
G represents a Ci-C4alkylene radical or a radical 



50 



-CH — 
OR^o 



where: 

R^ represents hydrogen, 3-alkyloxy-2-hydroxypropyl, 
vinyl, melhacryloyl, acryloyl or methacryloyloxyaceto; 
A^ represents O, NH or NK'*; 

R"^ represents 3-allyloxy-2-hydroxypropyl when R^ rep- 
resents 3-allyloxy-2-hydroxypropyl; 
Alk represents a C^-Cg alkylene chain; and 
2-(p-carboxyacrylamido)ethyl. 

Examples that may be mentioned of monomers (a) are 
N-(2-m e thacryloyloxye thy l)ethy leneurea, N-(2- 
acryIoyloxyethyl)ethyleneurea, 
N-(methacrylamidomethylene)ethyleneurea, 
N-(acrylamidomethylene)ethyleneurea, N-(p- 
methacrylamidoethyl)ethyleneurea, N-(p-acrylamidoethyl) 
ethyleneurea, N-vinylethyleneurea, 



where R^° represents a hydrogen atom or a Ci-C4alkyl 
radical. 

55 The preferred monomers (b) can be selected from: 

the N-(2,2-dialkoxy-l-hydroxyethyl)(meth)acrylamides 

and the N-(l,2,2-trialkoxyelhyl)(metb)acrylamides, 

wherein the term alkoxy signifies C^-C^alkoxy, such as 

N-(2,2-dimethoxy-l-hydroxyethyl)acrylamide; 
60 N-(2,2-dimethoxy-l-hydroxyethyl)methacrylamide; 

N-(l,2,2-trimethoxyethyl)acrylamide; 

N-(l,2,2-lrimethoxyethyl)methacrylamide; 

N-(2,2-dibutoxy-l-hydroxyethyl)acrylamide; 

N-(2,2-dibutoxy-l-hydroxyethyl)methacrylamide; 
65 N-(l,2,2-lributoxyethyl)acrylamide; 

N-(l,2,2-iributoxyethyl)meihacrylamide; 
4-acrylamidobutyraldehyde dimethyl or diethyl acetal; 
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methacrylamidoacetaidehyde dimethyl acelal; if not indispensable, to cany out seeding with from liol5% 
dictboxyprcpyl acrylatc; monomers. The emulsifying systems employed in the 

/ » emulsion polymerization process of the invention are chosen 

diethoxypropyl methacrylate; ^^^^ ^^^^^ emulsifiers having an appropriate 

acryIoyloxypropyl-l,3-diQxolane; ^ hydrophilic/Upophilic balance. The preferred systems con- 

methacryloyloxypropyl-13-dioxolane; and sisl of the combination of an anionic surfactant, such as 

N-(l,l-dimethoxybut-4-yl)melhacrylamide. sodium lauryl sulphate, ethoxylaied nonylphenol sulphates 

Preferably, the monomer or monomers (a) and (b) repre- incorporating in particular 20-25 moles of ethylene oxide, 

sent from 0.5 to 10% by weight, in particular from 1 to 5% dodecylbenzenesulphonate and ethoxylated fatty alcohol 

by weight, of the monomer composition A and B respec- lO sulphates, and a nooionic surfactant, such as ethoxylated 

lively. The monomers (a) and (b) can be introduced homo- nonylphenols incorporating in particular 10-40 moles of 

geneously with the other monomers or in compositional ethylene oxide, and ethoxylated fatty alcohols, 
gradients which make it possible to obtain products having The total amount of emulsifier is generally within the 

different densities of fiinctions. range from 1 to 5% by weight and preferably from 2 to 4% 

The proportions of the two CO re active latexes according to 15 by weight relative to the monomers, 
the present invention are chosen such that the proportion of The mixtures of dispersions (A) and (B) of the invention 

the polymer (A) is between 5 and 95% by weight, in are reahzed at room temperature. 

particular between 25 and 75% by weight, of the polymers The fihns obtained from the latex mixtures of the inven- 

(A) and (B), and the proportion of the polymer (B) is tion were analysed as obtained after drying at room tem- 

between 95 and 5% by weight, in particular between 75 and 20 perature and then after an additional heat treatment of 15 

25% by weight, of the polymers (A) and (B), the nonvola- minutes at 160** C. 

tiles content of each of the dispersions generally being The film properties that were evaluated are the solvent 

between 20 and 60% by weight. resistance, which is determined by measuring the percentage 

In addition, the size of the particles of each of the of insolubles in samples immersed in acetone at room 

dispersions (A) and (B) is, in particular, between 50 and 500 25 temperature for 24 h and the percentage of acetone absorbed 

nm. by these samples, ako referred to as "swelling index", and 

The monomers other than the monomers (a) and (b) of the the mechanical properties of the fihn, by way of a tensile test 

two particle dispersions (A) and (B) of the invention are not (determination of the breaking stress and elongation at 

critical provided that the glass transition temperatures (Tg) break). 

of the resulting copolymers have been adapted to the 30 The degree of crosslinking of the films — which deter- 

intended field of application. The combination of monomers mines very good performance properties — ^is characterized 

capable of leading to homopolymers having different glass by as high as possible an insolubles content, as low as 

transition temperatures the re fore makes it possible to control possible a swelling index, and a breaking stress and elon- 

the glass transition temperature of each of the copolymers gation at break which are as high as possible, 
obtained, in other words by the combination of monomers 35 The existence of crosslinking at room temperature of the 

leading to high Tg with monomers leading to low Tg, as is fikn in the course of coalescence is demonstrated by a film 

well known to the skilled worker. obtained from the mixture leading to properties superior to 

Examples that may be mentioned of monomers capable of those of the initial latexes, while the existence of thermal 

leading to homopolymers having a lowTg are ethyl acrylate, crosslinking of the film is demonstrated by comparing the 

butyl acrylate, 2-ethylhexyl acrylate, nonyl acrylate, vinyl 40 properties before and after heal treatment. 
2-ethylhexanoate, etc. Under these conditions, it was observed that the mixtures 

Examples that may be mentioned of monomers capable of of coreactive latexes of the invention lead to films which 

leading to homopol ymers having a high glass transition crosslink at room temperature and thus exhibit improved 

te™erature ar ^et^4-metl^acry liI^, ^inYl acetaTg^ styrene, properties. 
c^acryl^jp^d gffiltEacryhc'ac ^ acrylamide, etc. 45 The good stability on storage of the latex mixtures, in 

itiTtwo latexes of the invention are prepared by emulsion other words the possibility of producing one-component 
polymerization under conditions well known to the skilled (one-pack) systems, is verified by determining the properties 
worker. Thus the reaction is preferably conducted under an of a film obtained from a mixture which has been stored for 
inert atmosphere in the presence of free-radical initiators. 10 days at 60* C. and comparing these properties with the 
The initiator system employed may be a redox system, such 50 properties of a film obtained from a freshly prepared mix- 
as K^S^Og, (NH4)2S208/Na2S20s, Na^SOg, a thermal ture. The stability of the latexes is also verified by moni- 
system, such as (NH4)2S208, the amounts used being toring the basic characteristics of the latex, i.e. the particle 
between 0.2 and 1.0% by weight relative to the total mass of size, viscosity, etc. 

the monomers, preferably between 0,25 and 0.5% by weight. The properties of films obtained from the mixtures of the 

The emulsion polymerization reaction of the invention is 55 invention before and after heat treatment for 15 minutes at 

carried out at a temperature which is between 65 and 85** C. 160* C. are equal irrespective of the treatment undergone by 

and which depends on the nature of the initiator system the latex mixtures (fresh mixture or mixture treated for 10 

employed: 65-75* C. for redox systems based on peroxo- days at 60* C), thereby demonstrating the good stability on 

disulphate and melabisulphite, and 70-85° C. for thermal al^^rage of the mixtures. 

systems based on peroxodisulphate alone. 60 f The present invention likewise provides for the use of ther^ 

The dispersions of the invention are preferably prepared one-component system Jiased-eo-€Ocea£live latexes, as 

by a semicontinuous process which makes it possible to defined above, as a ^inder in composition g^jntended for 

limit the compositional derivatives which are a result of the producing a crosslinKabie coaimg, sucn as a(S$ini)in the 

differences in reactivity between the various monomers. The architectural field, a varnish or a finish for leather, a finish 

monomers are thus generally introduced in the form of a 65 for textiles, a protective varnish for wood, or in composi- 

pre-emulsion with a portion of the water and surfactants tions for the coating of paper; as a binder and/or impreg- 

over a period of time of from 3.5 to 5 hours. It is also useful, j^afmg agent for various woven or nonwoven textile* 
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materials, paper, cardboard, fibre webs; and as an adhesive, 
especially in the woodworking industry. 

The examples which follow illustrate the present inven- 
tion without, however, limiting its scope. In these examples, 
the parts and percentages are by weight unless indicated 
otherwise. Id Example 1, the quaoiilies of the ingredients in 
the formulations and of the monomers are expressed in parts 
of active substance. 

EXAMPLE 1 

Synthesis of a Latex A and a Latex B 
General Procedure 

A 3 1 reactor equipped with hot water circulation in the 
jacket, a central stirrer and a condenser is charged with an 
initial charge formulated as follows: 

Water , . . 54.00 parts 

Sodium ethoxylated fatty alcohol sulphate, 32% in water 
. . . 0.25 parts 

Ethoxylated fatty alcohol, 65% in water . . . 0.05 parts 

Ibis initial charge is homogenized and brought to 75** C. 

When the temperature of the initial charge reaches 75° C, 
the pre-emuJsion and initiator solution, formulated as shown 
below, are run in over the course of four hours: 
Pre-cmulsioQ 

Water . , . 62.00 parts 

Sodium ethoxylated fatty alcohol sulphate, 32% in water 
. . . 2.25 parts 

Ethoxylated fatty alcohol, 65% in water . . , 0.45 parts 

Monomers . . . 100.00 parts 
Initiator Solution 

Water ... 6.00 parts 

Sodium persulphate . . . 0.30 parts 

The mixture is left to react for one hour more at 75** C. 

It is then cooled to room temperature and filtered through 
a 100 fun mesh. 

Preparation of the Latexes A and B 

The latexes A and B were synthesized from monomers A 
and B, respectively, as indicated in Table 1, which also 
shows the characteristics of the latexes obtained. 

TABLE 1 



Monomers 

• Ethyl acrylate 

" l-(2-McthacryloyIoxycthyi) Lmidftzolin- 
2-one in solution at a concentration 
of 50% in methyl methacrylate, sold 
by the company "ELF ATOCHEM" under 
the name "NORSOCRYL 1.04" 
- N-(2,2-Dimethoxy-l-hydroxycthyl)- 
acrylamide (CH^^CH— CONH— CHOH— CHCOMe)^) 
in aqueous solution at a concentra- 
tion of 50% 
Latex 

Nonvolatiles content {%) 
pH 

Diameter (nm) 



10 



453 
1.6 
]41 



43.8 
3.2 
149 



15 



C. and 50% relative humidity was determined on samples 
measuring 10x25 mm and with a thickness of between 1 and 
2 mm after immersion for 24 hours in acetone at room 
temperature (measurement of the resistance to the acetone 
solvent) by measuring the percentage of acetone absorbed 
(swelling index) and the insohibles content. The results (in 
each case the mean of three measurements) are reported in 
Table 2. 

Similarly, the degree of thermal post-crosslinking was 
determined on fikns obtained from the latexes A and B, 
respectively, dried as before and then subjected to heat 
treatment for 15 minutes at 160° C. The results are likewise 
indicated in Table 2. 

TABLE 2 



45 



50 
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EXAMPLE 2 

Crosslinking and Crosslinkability of Films 
Obtained from the Latexes A and B 

The degree of pre-crosslinking of a film obtained from the 
latex A and a film obtained from the latex B by drying at 23® 



Film obtained from the latex 


A 


B 


Swelling index (23* C) (%) 


10.9 


00 


Swelling index (leO** C) (%) 


8.3 


6.8 


% insolubles (23** C) 


72.3 


0 


% insolubles (160° C) 


90.5 


95.1 



The film of latex A presents a certain degree of pre- 
25 crosslinking and slight thermal post-crosslinkability, 
whereas the film of latex B is not prc-crosslinked at all but 
exhibits an excellent heat-crosslinkability. 



30 



35 



EXAMPLE 3 

Mixtures of Coreactive Latexes 

The latexes A and B were mixed at room temperature in 
various proportions. The characteristics of the films origi- 
nating from these mixtures were examined as in Example 2: 
after drying at 23** C, 50% RH, then after heat treatment for 
15 minutes at 160° C. 

The results are reported in Table 3, which for purposes of 
comparison also repeats the data of Table 2. 

TABLE 3 



Latex 






Swelling 


Swelling 


% 




or 






index 


index 


insolub- 


% insolu- 


mixture 


Latex A 


Latex B 


(23" C) 


(160° C.) 


bles 


bles 


No. 


(%) 


(%) 


(%) 


(%) 


(23^ C.) 


(160° C) 


1 


100 


0 


10.9 


8.3 


72.3 


90.5 


2 


75 


25 


8.8 


6.4 


85.3 


91.1 


3 


50 


50 


10.3 


5.6 


86.0 


92.9 


4 


25 


75 


11.6 


7.0 


86.3 


92.9 


5 


0 


100 


CO 


6.8 


0 


95.1 



The films obtained from mixtures of the latexes A and B 
show a greater degree of crosslinking than the films obtained 
from the base latexes A and B, showing the existence of 
crosslinking at room temperature. This crosslinking can be 
increased by heat treatment. 



60 



EXAMPLE 4 

Mechanical Properties 

The mechanical properties of the film obtained from the 
mixture No. 3 are compared with the mechanical properties 
of the films obtained from the latexes A and B by means of 
a tensile test carried out in accordance with the standard ISO 
527. The results are presented in Table 4. 
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TABLE 4 



Film obtained 
from the 
latex 


ElongatioD 

at brealc 
(%) drying 
23* C. 


Breaking 
stress (MPa) 
drying 23° C 


at break (%) 
tempering 
160" C 


Elongation 
at break 

(MPa) 
tempering 

160* C 


A 


A88 


1.15 


440 


0.64 


B 


1100 


1.2 


442 


1.22 


Mixture No. 3 


400 


2.85 


416 


2.63 



The breaking stress of the film obtained from the mixture 
is much greater than that of the base latexes, demonstrating 
a crosslinking reaction at low temperature. 



EXAMPLES 
Stability on Storage 



where X represents 0 or S, which enters into the 
monomer composition A; and 
(b) at least one free -radically polymcrizablc ethyleoically 
unsaturated monomer comprising an aldehyde or 
masked aldehyde functional group selected from acetal, 
mercaptal, mercaptol, dioxolane and dithiolane, which 
enters into the monomer composition B, the propor- 
tions and members of (A) and (B) providing said 
15 mixture with the capability of yielding a film having a 
higher degree of cross-linking at 23® C. and a higher 
breaking sU-ess than either (A) or (B) alone. 
2. A system according to claim 1, characterized in that the 
monomer or monomers (a) are selected from those repre- 
20 sented by the formulae (T) to (III) below: 



Mixture No. 3 is stored for 10 days at 60° C. and then 
cooled to room temperature. A new film is then prepared as 
above by drying the latex at 23** C. The acetone resistance 
of the fikn before and after heat treatment is compared with 25 
that of the film obtained from the fresh mixture, the results 
being presented in Table 5. 

TABLE 5 





Swelling 


Swelling 


% 


% 




index 


index 


insolublcE 


insolubles 


Film 


(23'' C.) (%) 


(160* C) (%) 


(23" C.) 


(160" C) 


Mixture No. 3 


10.3 


5.6 


86.0 


92.9 


Mixture No. 3 


7.4 


5.9 


90.2 


93.0 


(lOd 60" C.) 











R2 



R2 



-N H 



The properties of the film after accelerated aging of the 
latex for 10 days at 60° C. are largely the same as those of 
the film obtained with the fresh latex. 

The entire disclosure of all applications, patents and 
publications, cited above and below, and of corresponding 
French application No. 97 05269, filed Apr. 29, 1997, is 
hereby incorporated by reference. 

The preceding examples can be repeated with similar 
success by substituting the generically or specifically 
described reactants and/or operating conditions of this 
invention for those used in the preceding examples. 

From the foregoing description, one skilled in the art can 
easily ascertain the essential characteristics of this invention 
and, without departing from the spirit and scope thereof, can 
make various changes and modifications of the invention to 
adapt it to various usages and conditions. 

What is claimed is: 

1. A one-component system based on coreactive latexes 
which is able to lead to coatings which are crosslinkable at 
room temperature and post-crosslinkable by heat treatment, 
the said system consisting essentially of the mixture of two 
separately prepared particle dispersions (A) and (B), each 
obtained by aqueous emulsion polymerization of a monomer 
composition A and B, respectively, 

(a) at least one free-radically polymerizable ethylenically 
unsaturated monomer comprising a functional group 



(0 



(to 



(UI) 



45 



50 



55 



^^^^ 

C 



N^ ^NH 

C 



in which: 

X represents 0 or S; 

RMs a free- radically polymerizable ethylenically unsat- 
urated group; 

is a hydrogen atom or a Q-Cg alkyl group; and 
A is an alkylene chain which has 2 or 3 carbon atoms and 
can be substituted by lower alkyl and/or hydroxyl 
and/or C3-C4 aUcoxy, and/or which can be interrupted 
by carbonyl. 

3. A system according to claim 2, characterized in that 
is selected from the groups: 

•CH2=CH — CH2 — 

CH3 

•CH2=CH — cj: 

o 



65 



•CH2=C 



CH3 

I 
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.CH2=CH CH2— O CH2— CH CH2 
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G represents a Ci-C4alkylene radical or a radical 

-T~' 

' _ in 



where: 

represents hydrogen, 3-alkyIoxy-2-hydroxypropyl, 
vinyl, mcthacryloyl, acryloyl or mcthacryloyloxyaceto; 
represents O, NH or NR**; 
R"* represents 3-allyloxy-2-hydroxypropyl when R^ rep- 
resents 3-allyloxy-2-hydroxypropyl; 
Alk represents a Cj-Cg alkylene chain; and 
2-(p-carboxyacrylamido)ethyl. 

4. A system according to claim 1, characterized in that the 
monomer or monomers (a) are selected from N-(2- 
methacryloyloxyethyl)ethyleneurea, N-(2-acryloyIoxyethyl) 
ethyleneurea, N-(methacrylamidomethylene)ethyleneurea, 
N-(acrylamidomethylene)ethyleneurea, N-(p- 
methacry lamidoethy l)ethy leneurea, N-(p -acrylamidoethy 1) 
ethyleneurea, N-vinylethyleoeurea, 
N-vinyloxyethylethyleneurea, N-[p- 
(methacryloyloxyacetamido)ethyI]-N,N'-ethyleneurea, 
N-[P-(acryloyloxyacetamido)ethyl]ethyleneurea, l-[2-[[2- 
hydroxy-3-(2-propenyloxy)propyl]amino]ethyl]-2- 
imidazolidone, N^-methacrylamidomethylurea, 
N-methacryloylurea, N-(3-[l,3-diazacyclohexan-2-one] 
propyl)methacrylamide, N-hydroxyethylethyleneurea, 
N-aminoethylethyleneurea, N-(3-aHyloxy-2- 
bydroxypropyl)aminoethylethyleneurea, 
N-methacrylaminoethylethyleneurea, 
N-acrylaminoethylethyleneurea, 
N-methacryloxyacetoxyethylethyleneurea, 
N-methacryloxyacetaminoethylethyleneurea and N-di(3- 
allyloxy-2-hydroxypropyl)aminoethylethyleneurea, N-(2- 
acryloyloxyethyl)ethyleneiirea, 
N-methacrylamidomethylurea and the allylalkylethyl- 
eneureas. 

5. A system according to claim 1, characterized in that the 
monomer (a) is N-(2-methacryloyloxyethyl)ethyleneurea(l- 
(2-methacryloyloxyelhyl)imidazolin-2-one). 

6. A system according to claim 1, characterized in that the 
monomer or monomers (b), are the masked aldehydes of the 
formula: 



(IVb) 



CH2=CR^- 



-E G CI 



in which formulae (IVa) and (IVb): 

R^ represents a hydrogen atom or a methyl radical; 

R^ and R^ are identical and each represent a C^-Cg-alkyl 
group or else together form a group — CH^ — CR^R^ — 
(CH^„ — where n=0 or 1 and R® and R®, which are 
identical or different, each represent a hydrogen atom 
or a methyl group; 

E represents O, NH or NR' (R'-Ci-C4alkyl); 



OR" 



where R^° represents a hydrogen atom or a -Chalky I 
radical. 

7. A system according to claim 1, characterized in that the 
monomer (b) is selected from: 

the N-(2,2-dialkoxy-l-hydroxyethyl)(meth)acrylamides 
and the N-(l,2,2-trialkoxyelhyl)(meth)acrylamides, 
wherein the term alkoxy signifies Ci-C4alkoxy, 
15 4-acrylamidobulyraldehyde dimethyl or diethyl acetal; 

methacrylamidoacetaldehyde dimethyl acetal; 

diethoxypropyl acrylate; 

diethoxypropyl methacrylate; 
20 acryloyIoxypropyl-l,3-dioxolane; 

methacryloyloxypropyl-l,3-dioxolane; and 

N-(l,l-dimethoxybut-4-yl)methacrylamide. 

8. A system according to claim 1, characterized in that the 
monomer or monomers (a) and (b) represent from 0.5 to 
10% by weight of the monomer composition A and B 
respectively. 

9. A system according to claim 1, characterized in that the 
proportions of the two coreactive latexes arc chosen such 

30 that the proportion of the polymer (A) is between 5 and 95% 
by weight, of the polymers (A) and (B), and the proportion 
of the polymer (B) is between 95 and 5% by weight, of the 
polymers (A) and (B), the nonvolatiles content of each of the 
dispersions being between 20 and 60% by weight. 

35 10. A system according to claim 1, characterized in that 
the size of the particles of each of the dispersions (A) and (B) 
is between 50 and 500 nm. 

11. A system according to claim 8, characterized in that 
monomers other than the monomers (a) and (b) of the two 
particle dispersions (A) and (B) are chosen so that the glass 
transition temperatures (Tg) of the resulting copolymers are 
adapted to the intended field of application, by the combi- 
nation of monomers capable of leading to homopolymers 
having a high Tg with monomers capable of leading to 
homopolymers having a low Tg. 

12. A system according to claim 11, characterized in that 
the monomers capable of leading to homopolymers having 
a low Tg are selected from ethyl acrylate, butyl acrylate, 

50 2-ethylhexyl acrylate, nonyl acrylate and vinyl 
2-ethylhexanoate; and the monomers capable of leading to 
homopolymers having a high Tg are selected from methyl 
methacrylate, vinyl acetate, styrene, acrylic acid, meih- 
acrylic acid and acrylamide. 

55 13. Acomposition comprising a one-component system of 
coreactive latexes, as defined in claim 1, said composition 
being a binder intended for producing a crosslinkable 
coating, a paint in the architectural field, a varnish or a finish 
for leather, a finish for textiles, a protective varnish for 

60 wood, or a composition for the coating of paper; a binder 
and/or impregnating agent for woven or nonwoven textile 
materials, paper, cardboard, fiber webs; or as an adhesive 
composition for wood. 

14. A system according to claim 1, characterized in that 

65 the monomer or monomer s(b), are aldehydes selected from, 
methacrolein, fonmylstyrene, crotonaldehyde and the alde- 
hydes of the formula: 
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CH2=CR^ — C E G — CHO 

O 

and the masked aldehydes of the formula: 



14 



(IVo) 



CH2=CR5— C E G CH. 



10 



in which formulae (IVa) and (IVb): 15 
represents a hydrogen atom or methyl radical; 
R** and are identical and each represent a C^-Cg-alkyl 
group or else together form a group — CFL — CR^R^ — 
(CH2)„ — where n=0 or 1 and R* and R^, which are 
identical or different, each represent hydrogen atom or 20 
a methyl group; 
E represents O, NH or NR\ (R'-Ci-C^-alkyl); 
G represents a Cj-C4-alkylene radical or a radical 

25 

CH , 

I .„ 



where R^° represents a a hydrogen atom or a C1-C4- 30 
alkyl radical. 

15. A system according to claim 4, characterized in that 
the monomer (b) is selected from: 

the N-(2,2-dialkoxy-l-hydroxyethyl)(meth)acrylamides 
and the N-(l,2,2-trialkoxyethyl)(meth)acrylamides, 35 
wherein the term alkoxy signifies C^-C^-alkoxy; 

4-acrylamidobutyraldehyde dimethyl or diethyl acetal; 

methacrylamidoacetaldehyde dimethyl acetal; 

diethoxypropyl aery late; 

diethoxyporpyl methacrylate; 

acryloyloxypropyl-l,3-dioxoiane; 

methacry loyloxypropyl-1 ^-dioxolane; and 

N-(l,l-dimethoxybut-4-yl)methacrylamide. 

16. A partially crosslinked film produced by applying the 45 
system of claim 1 to a substrate. 

17. A crosslinked film obtained by heating the film of 
claim 16, the crosslinking being augmented thereby. 

18. A system according to claim 14, characterized in that 
the monomer or monomer s(a) and (b) represent from 0.5 to 50 
10% by weight of the monomer composition A and B, 
respectively. 

19. A system according to claim 18, characterized in that 
the size of the particles of each of the dispersions (A) and (B) 

is between 50 and 500 nm. 55 

20. A system according to claim 15, wherein the mono- 
mers (a) and (b) represent from 0.5 to 10% by weight of the 
monomers in composition A and B, respectively; the pro- 
portion of the polymer (A) is between 5 and 95% by weight, 

of the polymer s(A) and (B), and the proportion of the 60 
polymer (B) is between 95 and 5% by weight, of the polymer 
s(A) and (B), the nonvolatiles content of each of the dis- 
persions being between 20 and 60% by weight; and the size 
of the particles of each of the dispersions (A) and (B) is 
between 50 and 500 nm. 65 

21. A one-component system based on coreactive latexes 
which is able to lead to coatings which are crosslinkable at 



room temperature and posi-crosslinkable by heat ireaunent, 
the said system consisting of the mixture of two particle 
dispeisions (A) and (B), each obtained by aqueous emulsion 
polymerization of a monomer composition A and B, 
respectively, 

(a) at least one free-radically polymerizable ethyleoically 
unsaturated monomer comprising a functional group 

_pC-NH— . 
' X 

where X represents O or S, which enters into the 
monomer composition A; and 

(b) at least one free-radically polymerizable ethylenically 
unsaturated monomer which enters into the monomer 
composition (B) said monomer entering into the com- 
position (B) being selected from the group consisting of 
the N-(2,2-dialkoxy-l-hydroxyethyl) (meth) 
acrylamides and the N-(l,2,2-trialkoxyethyl)(meth) 
acrylamides, wherein the term atkoxy signifies 
C^-C4alkoxy, 4-acrylamidobutyraldehyde dimethyl or 
diethyl acetal; methacrylamidoacetaldehyde dimethyl 
acetal; diethoxypropyl acrylate; diethoxypropyl meth- 
acrylate; ac r y lo y lox y pr opy 1-1, 3-d i 0x0 lane; 
methacryloyloxypropyl-l,3-dioxolane; and N-(l,l- 
dimethoxybut-4-yl) methacrylamide. 

22. A system according to claim 21, characterized in that 
the monomer or monomers (a) are selected from N-(2- 
melhacryloyloxyethyl)ethyleneurea,N-(2-acryloyloxyethyl) 
ethyleneurea, N-(methacrylamidomethylene)ethyleneurea, 
N-(acrylamidomethylene)ethyleneurea, N-(P- 
methacrylamidoethyl)ethyleneurea, N-(p-acrylamidoethyl) 
ethyleneurea, N-vinylethyleneurea, 
N-vinyloxyethylethyleneurea, N-[p- 
(methacryloyloxyacetamido)ethyl]-N,N'-ethyleneurea, 
N-[p-(acryloyloxyacetamide)ethyl]ethyleneurea, l-[2-[[2- 
hydroxy-3-(2-propenyloxy)propyl]amino]ethyl]-2- 
imidazolidone, N-methacrylamidomethylurea, 
N-methacryloylurea, N-(3-[l,3-diazacyclohexan-2-one] 
propyl)methacrylamide, N-hydroxyethylethyleneurea, 
N-aminoethylethyleneurea, N-(3-allyloxy-2- 
hydroxypropyl)aminoethylethyleneurea, 
N-methacrylaminoethyl ethyleneurea, 
N-acryl amino ethyl ethyleneurea, 

N-acryl am inoethyl ethyleneurea, 
N-methacrylo xyacetoxye thy 1 ethyleneurea, 
N-methacryloxyacetaminoethylethyleneurea and N-di(3- 
allyoxy-2-hydroxypropyl)aminoethylelhyleneurea, N-(2- 
acryloyloxyethyl)ethyleneurea, 
N-methacrylamidomethylurea and the allylalkylethyl- 
eneureas. 

23. A system according to claim 21, wherein said mono- 
mer (B) is selected from the group consisting of: 

N-(2,2-diraethoxy-l-hydroxyethyl)acrylamide; 
N-(2,2-diraethoxy-l-hydroxyethyl)methacrylamide; 
N-(l,2,2-trimethoxyethyl)acrylamide; 
N-(l,2,2-trimethoxyethyl)methacrylamide; 
N-(2,2-dibutoxy-l-hydroxyethyl)acrylamide; 
N-(2,2-dibutoxy-l-hydroxyethyl)methacrylamide; 
N-(l,2,2-tributoxyethyl)acryl amide; and 
N-(l,2,2-tributoxyethyl)meth aery 1 amide. 

24. A system according to claim 22, wherein said mono- 
mer (B) is selected from the group consisting of: 

N-(2,2-dimethoxy-l-hydroxyethyl)acrylamide; 
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N-(2,2-dimeihoxy-l -hydro xyethyl)methacrylaniide; 

N-{l,2,2-trimcthoxyethyl)acrylamide; 

K-(l,2,2-trimethoxyethyl)methacryIamide; 

N-(2,2-dibutoxy-l -hydro xyethyl)acrylamide; ^ 

N-(2,2-dibutoxy-l-hydroxyethyl)methacryIatnide; 

N-(l,2,2-tributoxyethyl)acrylaniide; and 

N-(l,2,2-tributoxycthyl)methacrylamide. 

25. A system according to claim 1, and the proportion of 
the polymer (A) is between 25 and 75% by weight of the ^0 
polymers (A) and (B) and the proportion of the polymer (B) 

is between 75 and 25% by weight of the polymers (A) and 
(B). 

26. A method of increasing the room temperature cross- 
linking and breaking stress of films produced from latices, 
said method comprising mixing in sufficient proportions, 
separately prepared particle dispersions (A) and (B), each 
obtained by aqueous emulsion polymerization of a monomer 
composition A and B, respectively, 

(a) at least one free-radically polymerizable ethylenically 
unsaturated monomer comprising a functional group 




25 



16 

where X represents O or S, which enters into the 
monomer composition A; and 
(b) at least one free-radically polymerizable ethylenically 
unsaturated monomer which enters into the monomer 
composition (B) said monomer entering into the com- 
position (B) being selected from the group consisting of 
the N-(2,2-dialkoxy-l-hydroxyethyl) (meth) 
acrylamides and the N-(l,2,2-trialkoxyethyl)(meth) 
acrylamides, wherein the term alkoxy signifies 
Ci-C4alkoxy, 4-acrylamidobutyraldehyde dimethyl or 
diethyl acetal; methacrylamidoacetaldehyde dimethyl 
acetal; dietboxypropyl acrylate; diethoxypropyl meth- 
acrylate; acryloyloxypropyl-l,3-dioxolane; 
methacryloyloxypropyl-l,3-dioxolanc; and N-(l,l- 
dimethoxybul-4-yl) meth aery la mide; 
and forming a film from said mixture. 

27. A composition according to claim 1, wherein ethyl 
acrylate constitutes a predominant proportion of the mono- 
mers in both latex (A) and latex (B). 

28. A process according to claim 26, wherein the ethyl 
acrylate constitutes a predominant proportions of the mono- 
mers in both latex (A) and latex (B). 



* * * * 
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